It is well established that well-defined, monodisperse semiconductor clusters can be crystallized to form macroscopic superlattice structures. These semiconductor clusters offer great potential for application in optics, electronics and for biological labeling due to their defined electronic and photophysical properties.
Surprisingly, even in case of bimodal size distributions, it is possible to form crystalline superlattices of clusters. These crystals offer the possibility to study crystal defects and packing effects at the nanometer scale in materials. As these crystals are nanometer to micron sized, electron tomography is ideally suited to characterize the packing of the clusters in the crystalline superlattice. As a real space technique, electron tomography offers the unique possibility to directly image the 3D crystal lattice of these cluster crystals in real space, which enables direct imaging of characteristic defects such as vacancies and dislocations in 3D.
In this presentation, we will focus on thiopenyl capped CdS clusters with an average core diameter of 2.3 corresponding to an idealized composition of Cd 130 S 103 (SPh) 54 . [1] The crystalline packing of these clusters can be directly seen in HRTEM and HAADF-STEM images (Fig. 1) . Using HAADF-STEM tomography with fiducial alignment and SIRT reconstruction, the 3D structure of these crystals was reconstructed revealing a simple cubic packing of the CdS clusters (Fig. 2) . A more careful analysis of the crystalline packing shows a high defect density within the crystals with dislocations as well as individual and extended vacancies directly visible in 3D (Fig. 3a) . Surprisingly, it is even possible to incorporate disordered clusters with significantly larger diameter in extended areas of the crystal without disturbing the overall crystal orientation too much (Fig. 3b) . Despite these defects, the individual CdS clusters are highly correlated and exhibit a fixed relationship of the CdS crystal structure and the cluster superlattice. Overall, this provides new insights into the limits of crystalline packing for nanoscale objects.
Further analysis using a discrete tomography reconstruction is currently in process to refine the cluster position and shape in 3D and to locally determine superlattice distortions. 
